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Prelude to an Odyssey 


HIS BRIEF EDITORIAL contains a confession. For a number of 
ee we have felt a strong sense of delinquency in not dis- 
covering a way of adequately conv eying to those who contribute 
financially to our institution the aavaluable consequences of 
their generosity. It is one thing fora person to make a contribu- 
tion and yet t another for the donor to gain the satisfaction of 
knowing that the money has been spent fruitfully and effec- 
tively. an incident occurred recently which gave the needed 
spark to overcoming this delinquency, and hick we hope, will 
also illuminate the Saried and interesting w ays in which contri- 
butions to the Society are used. 

The incident was this: Forty-four years ago it happened that 
a member made a contribution to be used “in any part of the 
United States and our country’s possessions wherever there is 
the most or special need for enlightenment or protection of bird- 
life.” This was a relatively email fund of a few thousand dollars 
which through the years has been kept intact and from whose 
income expenditures have been made from time to time. Last 
month the opportunity was presented to join with our sister- 
institution, the National Audubon Society, in acquiring prac- 
tically the last remaining stand of virgin cypress on a property 
in Florida, located in Collen County in the southwest part of 
that State. This area, with all of its associated animal and plant 
life, includes a historical rookery of some 12,000 wood ibises 
and egrets. With the aid of a nice balance of accrued income in 
the above fund, combined with some other funds available for 
wildlife protection purposes, we were able to join in the acquisi- 
tion of the property, which will be established as a permanent 
sanctuary for the enjoyment of both birds and people. 

In the evening of the day when this incident took place, the 
thought Occmed how gratified this donor, who died a number 
of years ago, would be to realize that this gift had provided the 
means of h relping to bring into actuality such a desirable result. 

In thinking of the matter a little further, it became evident 
that there are countless other cases where contributions to our 
Society have proved of immeasurable value. Consequently, a 
series of brief editorials will appear in later issues of this maga- 
zine which will attempt to illustrate some of the creative pur- 
poses to which our funds are dedicated. The title for this series 
has not been selected as yet. Perhaps it should be called 


“Odyssey of Money.” 


Dorn ile elas 


SNAKES 
THAT 
SPIT THEIR 
VENOM 


ROUND THE TURN of the century Goring 
Jones, a British Army officer in Burma, 
wrote that “yesterday evening as Lieut. 

Gibson of our regiment was going to his quarters 
to dress for Mess he saw a snake at which he 
proceeded to throw a stone. He then called for 
a light and a stick, and as he was bending down 
with the light to look for the snake, it made a 
dart at him but fortunately missed its aim. Some 
of the poison or saliva, however, was ejected into 
Lieut. Gibson’s eye, causing instant and great 
pain, and the eyelids and parts swelled up quickly 
to the size of a hen’s egg. The snake was killed, 
and found to be a small black cobra about three 
feet, four inches in length. Lieut. Gibson went 
to the hospital and after a painful night recovered 
his eyesight.” 

Goring Jones reported the incident with fair 
accuracy, but he was wrong on one count. ‘The 
snake had not “missed its aim.” Also, from what 
we now know of Spitting Cobras, it seems doubt- 
ful whether the snake actually made a dart at the 
unfortunate lieutenant. This was probably sur- 
mised in an effort to account for the venom’s hav- 
ing gotten into the eyes of the officer. Observa- 
tions made under more favorable conditions than 
the dim light of an army lantern fifty years ago 
indicate that when a Spitting Cobra sends forth 
its blinding venom the snake’s head is not in 
motion. Movement would interfere with the aim, 
and there is every reason to believe that the cobra 
directs the venom with a fair amount of ac 
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curacy. Moreover, the term “spitting” is mislead- 
ing, since the venom is actually squirted. It may 
land on the face of an enemy up to twelve feet 
away from the snake. 

However, this is the end of the story rather 
than the beginning. Going back into the pub- 
lished records we find that in 1827 one of the 
early scientific investigators applied the Latin 
name sputatrix to a Malayan cobra, presumably 
because he knew something of its peculiar habit. 
Since Africa is even better supplied with spitters, 
learned of 
such animals at an equally early date. However, 
few Americans ever heard of Spitting Cobras until 
Colonel Theodore Roosevelt returned from his 


travelers in that continent must have 


African adventures scarcely half a century ago. 

There can be little doubt that the native popu- 
lations in southern Asia as well as in Africa south 
of the Sahara Desert knew of Spitting Cobras 
many centuries ago. It is quite possible that such 
cobras were present in Asia, Africa and Europe 
before man’s ancestors were walking upright. 
Today there are no cobras native to Europe, but 
their fossilized bones have been found in middle 
Miocene deposits in France that were laid down 
at least twenty million years ago. In fact, the 
upper jaws and the fangs of these fossil cobras 
are virtually identical with those of the Egyptian 
species that inhabits much of Africa and part of 
the Arabian peninsula at the present time. 

This species is not a spitter, however, and we 
may never learn precisely when there appeared 
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on the scene snakes thar could expel their venom 
to a distance. At present we can recognize seven 
distinct kinds or species of “true cobras,” those 
that belong to the genus Naja. (The name, in- 
cidentally, is a corruption of the Hindu word 
naga, recognizable to many as the source of the 
name Nag, in Kipling’s famous mongoose story ). 
Three of these are confined to Africa and three 
to Asia. The seventh, the Egyptian Cobra men- 
tioned above, is shared by the two continents. 
This makes a nicely balanced array, more espe- 
cially since one of the three in each continent is 
of the spitting kind. 

In addition to these “true cobras” there are 
some other venomous snakes that raise the an- 
terior part of the body to an upright position, 
usually distending the ribs behind 
the head as they do so, 

thus spreading 


— 


the well-known hood that 
typifies cobras in their defensive or intimi- 
dating posture. In Asia there is the King Cobra 
COphiophagus), which attains a length of eigh- 
teen feet, four inches, the greatest of all venom- 
ous snakes. Africa, while outclassed in this re- 
spect, has a more diversified assortment of cobras, 
including two aquatic fisheaters, the water cobras 
(Boulengerina), two frog-eating arboreal cobras 
(Pseudohaje), and a second spitter, the South 
African Rhingals (CHemachatus), the “spuw 
slang” of the Boers, and Ring-necked Cobra of 
the English. 

This South African Ringhals is a small but 


notoriously efhicient spitter with a spectacular 
blackish colored hood, usually with a white band 
below it to which the snake owes its more wide- 
spread vernacular name. When lying prone and 
undisturbed it is not without resemblance to the 
harmless Hognosed Snake (CHeterodon platy- 
rhinos) of the United States, in having a slightly 
upturned snout, and even in some of its habits. 
For it employs the same trick of playing ‘possum, 
rolling over on its back, but still keeping a wary 
eye on the intruder. Let the attacker beware! 
Should he approach too closely, the Ringhals can 
send forth two jets of venom that are aimed at 
the eyes, even when these are high above the 
snake, as they are in a man. 

It seems strange that not until recently did any- 
one ask “how is this venom expelled directly out- 
ward from the mouth?” The fangs of most cobras 
and their allies are tubular, sharp-pointed struc- 
tures, much like the hypodermic needle that is 

patterned after them 
with its sheared-off tip. 
Closer inspection of a 


cobra’s fang, however, 
shows that it is not mere- 
ly a hollow tooth. Briefly 
described, it resembles a 
small cone that has been 
seized by the tip and 
pulled downward and 
backward in the snake’s 
mouth. Superficially it 
looks much like an 


The Ringhals, or Ring-necked Cobra of 
South Africa, has an efficient apparatus 
for ejecting twin streams of venom 
aimed to spray the eyes of an attacker. 
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ordinary snake tooth, but it contains a tube with 
a discharge opening above the tip, the entrance 
to the tube being near the upper end of the fang, 
with both openings on its front. 

In a cross-section of this modified tooth it can 
be seen that this tube lies in front of the pulp 
cavity. The fang looks as though an ordinary 
snake tooth had been flattened out, dentine walls, 
pulp cavity and all, and then the edges had been 
brought together to form a tube. The outer walls 
of the flattened tooth would thus form the inside 
lining of the tube. It is possible to see the “weld” 
or the line where the edges of the tube meet at 
the front on a cobra fang. 

While the tube, or venom canal, is indeed 
lined with dentine, the same substance that forms 
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The spread hood of the Ringhals is a gesture 
of intimidation, but it can be quickly backed 
up by a shot of venom. The cobra can “reload” 
and “‘fire’ several times in quick succession. 


the outer wall of the fang, it is apparent that the 
tubular structure is not the result of any actual 
folding while the fang is being formed. From 
time to time snakes shed and replace their fangs 
as well as their teeth, and in any cobra it is pos- 
sible to find fangs in several stages of growth. 
These reveal that the perfectly formed tip of the 
fang appears first as the dentine is laid down in 
the soft tissue on the inner side of the jaw. There 
are progressive additions to the tip, with the den- 
tine steadily added to the walls in much the same 
fashion that a brick-layer adds bricks when he 
builds a chimney. Above the tip of the fang an 
opening is left for the discharge opening as 
dentine is added day by day. The process con- 
tinues until the upper end of the tube is reached, 
where the entrance to it is left open, as dentine is 
deposited as though it were poured in a mould. 

Growth in the fang is now nearly complete, 
and it lies in a horizontal position alongside the 
jawbone, in readiness to fill a socket in the jaw. 
This replacement does not take place as soon as 
the old fang drops out, however. All venomous 
snakes are equipped with paired sockets in each 
upper jaw, with a fang present in one and then 
in the other. Three replacements in various 
stages of growth are lined up behind each socket. 
After a fang has been in use for some time the 
bony substance around the base of it in the socket 
begins to be resorbed, probably carried away in a 
solution in the blood. After the bony substance 
is gone the fang drops out. Meanwhile, a fully 
formed fang has already moved into the adjacent 
socket. For a few days there may be two func- 
tional fangs in the same jaw. This alternate re- 
placement allows time for the base or pedestal of 
the growing fang to be fully formed before the 
tubular tooth rotates in the tissue, and its base 
moves into place in the socket. Thereupon bony 
tissue is deposited around it and it becomes firmly 
cemented into place. 

The venom glands in snakes are located behind 
each eye. They are usually almond-shaped, mem- 
brane-covered sacks, surrounded by muscles and 
filled with a network of tubules and the special 


cells that produce the venom. From the front 
end of the gland there is a duct that leads forward 
along the side of the head to an opening in the 
fold of gum tissue that extends down over the 
front of the fang. Here the discharge end of the 
duct is held in place at the upper end of the tube 
or venom canal in the fang. When the muscles 
surrounding the gland are contracted, they force 
out the venom. The duct carries it to the upper 
end of the fang and it is forcibly expelled at the 
opening near the tip. 

In ordinary cobras the venom is ejected in the 
same plane as the pointed tip. If this were true 
of the fangs of spitters it would be difficult to 
account for the forward expulsion of the venom 
by spitters. One observer attempted to explain 
the direction of the discharge by asserting that 
the venom was ejected through the nostrils. 
Others assumed that it must be carried forward 
by the air forcibly expelled from the lungs. More 
precise descriptions, such as that of the late Dr. 
Raymond L. Ditmars, note that the jaws are 
slightly parted, but only for an instant as the 
poison leaves the fangs in twin jets. Some dis- 
tance away each stream of venom doubtless 
breaks up into droplets, producing a fine spray. It 
might almost be compared to firing both barrels of 
a double-barreled shotgun. ‘To the victim it may 
seem more like a flame thrower. 


"NON-SPITTER™ 


While I was studying a collection of African 
snakes I became interested in the problem pre- 
sented by the spitters. Examination of the fangs 
of a Ringhals disclosed a peculiar modification of 
the fang. Instead of having a discharge opening 
trailing off into a groove near the pointed tip of 
the fang, there was a round opening farther back 
from the point. 

I compared the Ringhals’ fang with the fangs 
of the Yellow Cobra, the Egyptian Cobra, and the 
Forest Cobra. All of these African cobras proved 
to have ordinary fangs, with slit-like openings off 
to one side of the pointed tip. But when I looked 
at the species that had most often been called a 
spitter, the Black-necked Cobra (Naja nigricollis ) 
of central Africa, its fang was much like that of 
the Ringhals. I applied a razor blade to the 
suture or weld down the front of several fangs 
and managed to split them. As I had expected, 
in those of spitters the tube or venom canal had 
an elbow just inside the discharge opening. It 
looked as though the venom would certainly be 


Differences in the fang structure of spitting 
and non-spitting cobras are clearly shown in 
these drawings. The discharge opening in the 
fang of the non-spitter trails off very much as 
in a hypodermic needle. In the spitter it is 
rounded and is further back from the point. 


"SPITTER™ 


directed outward or perpendicular to the point of 
the fang. When I removed some more fangs from 
spitters and forced water through the venom 
canal I found that it emerged at a right angle to 
the direction of the fang tip. And when I ex- 
amined the fangs of the Asiatic spitter I found 
precisely the same sort of fang. 

The explanation was simple enough. These 
spitters have evolved a special fang that forces the 
venom outward as Ditmars described it, in one jet 
from each fang. Obviously it is a dual purpose 
fang. While it serves to inject venom into prey 
that must be subdued before it can be engulfed, 


The shed fangs of a ven- 
omous snake may be swal- 
lowed or, sometimes, left 
imbedded in the prey and 
swallowed along with it. 
This X-ray photograph of a 
Fer-de-lance indicates that 
a fang thus ingested is not 
acted upon by digestion. 


the same venom apparatus can also be employed 
as an effective defense weapon. Obviously a 
snake is better off if it can discourage an enemy 
before it approaches close enough to attack. The 
Spitting Cobra is well equipped to do precisely 
what is required on this score — and to leave the 
victim helplessly blinded in the bargain. 

Indeed, the ejection of venom aimed at the 
eyes of an enemy is apparently such an efhcient 
protective device that it has evolved, quite inde- 
pendently, in three distinctly different but related 
snakes. Why, one may well ask, have the vipers 
with their relatively enormous fangs — up to two 


inches long in a six-foot Gaboon Viper — never 
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evolved any comparable “squirt gun” mechanism? 
I believe there is an answer to that question, too. 

The venoms of cobras are readily absorbed 
through the thin tissue around the eyes of most 
mammals. Dogs and probably similar animals 
that encounter Spitting Cobras in Africa are 
often permanently blinded by the destructive ef- 
fects of the venom on the tissues of the eyes. 
Smaller animals may die. A drop of cobra venom 
in the eye of a small rodent is absorbed in suf- 
ficient quantities to cause the animal's death. In 


contrast the venom of vipers is not so readily ab- 
sorbed through the thin membranes. Venoms of 


rattlesnakes and the African Puff Adder produce 
no ill effects on the eyes of rats. Such snakes 
must bite to inject their venom before it can reach 
the blood stream. Even though vipers were 
equipped with the specialized fangs required to 
squirt the venom far enough forward and it were 
aimed with precision, the venom could not pene- 
trate the more delicate membranes that it might 
reach. 

So zoo keepers can approach the vipers without 
any fear of being sprayed with venom. But they 
dare not even peek into the back of the cage hous- 
ing the Ringhals without making suitable prepa- 
rations. “Dr. Oliver, where’s that welder’s mask>” 


How We Learn About 


COLOR VISION IN ANIMALS 


By JOHN V. QUARANTA 


Research Associate in Animal Behavior 


OLOR is not a modern “discovery” of the 

advertising agencies and the psycholo- 

gists, even though the sales appeal of 
bright colors and the therapeutic effects of certain 
sections of the spectrum have been extremely 
well publicized in recent years. People knew 
about colors a long time ago; in fact, archaeolo- 
gists would probably agree that the palaces and 
temples of ancient civilizations were downright 
gaudy. 

Color we human beings have always had with 
us, except those unfortunate few of us who are 
congenitally “color blind” and to whom the world 
appears Cin the extreme form of the deficiency) 
in varying shades of gray. So it is not surprising 
that over the years and in many lands, scientists 
have wondered about the color vision of the other 
animals that share the world with us. What do 
these animals see — color, like ourselves? And if 
so, what colors? 

It hasn’t been easy to find out. Some of the 
early investigators must have thought it was, 
however, for they got “results” by such ludicrously 
simple methods as dyeing a piece of meat blue 
and seeing whether a dog would recognize it as 
meat. Of course he did — by smell, if by no 
other way. Controlled and more elaborate ex- 
periments began in the latter part of the Nine- 
teenth Century and are continuing today, so that 
gradually a technique of investigation has been 
developed and a substantial body of facts ac- 
quired. ‘The total number of animals about whose 
color vision, or lack of it, we can speak with 
definiteness is still a mere handful, and unfor- 
tunately we cannot safely generalize from them. 
We cannot, for example, conclude that because 
the Jumping Spider can discriminate yellow and 
possibly red, a Garden Spider can do the same. 
Where they live, how they live, the minute ne- 
cessities of their daily lives, are likely to be cor- 


related with different color vision capacities, for 
it is generally true that there is a rough corres- 
pondence between color vision and an animal’s 
ecological setting. Thus, animals whose eye struc- 
ture is such that they are capable of distinguishing 
colors are apt to be found in places with sunshine, 
light, bright vegetation and strong reflecting sur- 
faces. For dimly illuminated environments, the 
opposite is true. Wall, the author of the monu- 
mental book “The Vertebrate Eye,” comments 
that the eyes of deep-sea fishes are probably the 
most sensitive in existence — as they would cer- 
tainly need to be, considering that the depths of 
the ocean are the nearest approach to perpetual 
darkness on this globe. The eye structure of 
deep-sea fishes (predominantly rod, which is the 
cell structure for black-and-white discrimination ) 
makes it certain that they do not see colors as 
such, even though (to our eyes) there is an 
astonishing brilliance of color in some of the deep- 
sea creatures that have been brought up and 
studied. Presumably the eyes of deep-sea fishes 
are stimulated solely by the bioluminescence 
C‘cold light”) of so many of the organisms. 

In between bright environments and dark ones, 
between the brilliant tropics and the black depths 
of the sea, are the zones of temperate brightness, 
without extremes; here are most likely to be liv- 
ing creatures able to see both color and shades of 
black-and-white. 

If it is almost a necessity to run color vision 
tests individually on the 20,000 or so species 
of spiders in order to determine spider color vision 
exhaustively Cliterally!), the task is not quite so 
formidable in regard to some other groups of 
animals. Mammals, by and large, are more gen- 
eralized in their environments, more likely to 
have developed similar capacities because their 
needs are more alike. Thus one might (although 
always with hesitation), hazard a surmise that be- 
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cause a Chimpanzee can discriminate red, yellow, 
green, blue and violet, an Orang-utan can do like- 
wise. Such an informed guess would, as it hap- 
pens, be correct, for experimental work has been 
done on both animals and they have been found 
to have about the same capacities. 

Now, how does the laboratory man, the animal 
behaviorist, go about determining what an animal 
can or can’t see? 

Here is how Karl von Frisch of the University 
of Munich went about his investigation of the 
color vision of bees, as reported in his monograph, 
“Bees: Their Vision, Chemical Senses, and 
Language” : 

“On our table we place a blue card and around 
it we arrange gray cards of all shades from white 
to black. On each card we set a little watch glass, 
but only the glass dish on the blue card contains 
food (sugar-water). In this way we train the 
bees to come to the color blue. Since bees have 
a very good memory for places we frequently 
change the relative positions of the cards. But 
the sugar is always placed on the blue card so 
that in every case the color indicates where food 
is to be found. After some hours we perform the 
decisive experiment. The cards and the glass 
dishes soiled by the bees are taken away. We 
place on the table a new series of clean cards of 
different shades of gray, each with an empty glass 


dish, and somewhere among them we place a 
clean, blue card provided, like all the others, with 
an empty glass dish. The bees remember the 
blue color and alight only on the blue card, dis- 


tinguishing it from all shades of gray. This means 
that they have a true color sense. 

“Training bees to come to food on orange, yel- 
low, green, violet or purple cardboard gives the 
same positive result. However, if we try to train 
bees to find their food on scarlet red, they alight 
not only on the red cardboard but also on the 
black and on all the dark-gray cards in our ar- 
rangement. Thus red and black are the same to 
the eye of the bee; in other words, bees are red- 
blind.” 

Essentially the same sort of procedure is fol- 
lowed when vertebrate animals are tested for color 
vision. The method is more or less standardized 
and has been employed by many animal be- 
haviorists. Its application to our own testing of 
the Galapagos Tortoises in the New York Zoo- 
logical Park may be cited as an example. 

The Galapagos Tortoise is confined in a dark- 
ened room with two peep-holes through which 
beams of colored light can be projected — red 
through one, green through the other. 

When the Tortoise shows a response to the red 
light, it is rewarded with a banana skin. No re- 
ward is given when it stretches toward the green 
light, and eventually it is conditioned to recognize 
that red means a banana skin. The lights are, of 
course, systematically switched from side to side 
so that mere choice by position is ruled out. 

But is the tortoise really choosing between 
colors, or does one appear, perhaps, brighter or 
lighter than the other? That can be determined 
by holding the red light at a constant level of 


This is a tortoise-eye-view of 
the apparatus by which a fest 
was made of the color vision of 
this reptile. Here the observer is 
giving the tortoise a reward of 
food for its correct color choice. 


Standing in front of the appar- 
atus, the experimenter can vary 
by minute degrees the colors to 
which the tortoise may respond. 


brightness and then varying the green light’s 
brightness, in minute steps from very dark green 
to very light, bright green. 

Subsequently the experiment calls for holding 
the green light at a constant level, and varying 
the red light through a wide range of brightness. 

If the tortoise is not confused by the varying 
brightnesses of the red-reward-color and the green- 
no-reward-color, and consistently chooses the red, 
it is pretty conclusive evidence that it has color 
vision that includes red — always provided, of 
course, that the experimental procedure in gen- 
eral has been properly carried out. 

Scattered through the technical literature are 
reports of many such experiments and a number 
of them have been summarized in the table below. 
Under “Kind of Eye,” retina structure is listed. 


Cones are important in color vision; rods in black- 
and-white vision. 


Able to Discriminate 


Has Maximum 


Animal Kind of Eye Between: Sensitivity to: 
Cras C ympound Blue, Yellow; No data 
possibly Red, Green 
CRAYFISH Compound No data* (Blue-Violet)+ 
WATER FLEA Compound Blue, Yellow, Green (Blue-Green )+ or 
(Green-Yellow )+ 
Jumpinc SPIDER Compound Yellow, possibly Red No data 


Kine “Cras” (Limulus ) 


BEE 


Fruir Fry 


Compound 


Compound 


Compound 


No data* 


(Orange-Yellow Green ),+ 


(Blue-Green ),+ (Blue-Violet ),+ 


(Ultraviolet )+ 


Green, Blue, Violet, 
(Blue-Violet )+ 


(Blue-Green )+ 


Ultraviolet, Green 


Ultraviolet 


CocKROACH Compound Blue, Green, Yellow 
WALKING STICK Compound No data* (Green-Yellow ),+ Blue 
BIrTERLING All-cone Red, Yellow, Green, Blue, Orange 
retina Blue, Violet, Ultraviolet 
STICKLEBACK All-cone Red, Yellow, Green, Blue end of spectrum 
retina Blue, Violet, Ultraviolet 
BLueciILL SUNFISH All-cone Red, Green Red end of spectrum 
retina 
u 9 2 > . >t > 
Grant GALAPAGOS All-cone Red, Green, Blue Orange-Red 


* An animal may give no behavioral evidence of color vision, and still show maximum sensitivity to a particular portion of the spectrum. 


+ Seen as one color. 


Ce or Se ee ee 


Animal 


Kind of Eye 


Able to Discriminate 
Between: 


Has Maximum 
Sensitivity to: 


i ee | poe ee a 


TORTOISE 


GarTER SNAKE 


ALLIGATOR 


Sanp Lizarp 

Frorrpa Cricket Froc 
European Common FroG 
CHICKEN 

PIGEON 

Ow. 

Bar 

bod 

Gunga Pic 

Cat 

Rassir 


Rat 


Cresus Monrey 


Ruesus Monxey 


CHIMPANZEE 


ORANG-UTAN 


Man 


* An animal may give no behavioral evidence of color vision 
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retina 


All-cone 
retina 


Rod-Cone 


retina 


Predominantly 
Cone retina 


Rod-Cone 


retina 


Rod-Cone 


retina 


Predominantly 
Cone retina 


Predominantly 
Cone retina 


Predominantly 
Rod retina 


Predominantly 
Rod retina 
Predominantly 


Rod retina 


Predominantly 
Rod retina 


Predominantly 
Rod retina 


Predominantly 
Rod retina 


Predomina ntly 
Rod retina; 
some Cones 
Rod-Cone 
retina 


Rod-Cone 
retina 


Rod-Cone 
retina 


Rod-Cone 


retina 


Rod-Cone 
retina 


Possibly Red, Blue 


Has color vision; 
no other data 


Red, Orange, Yellow, 
Green, Blue, Violet 


Red, Green, Blue 
Red, Blue 


Red, Yellow, Green, 


Blue-Green 


Red, Yellow, Green, 
Blue, Violet 


No color vision 
No color vision 
Possibly Green 
(all else gray ) 
No color vision 
Apparently 

no color vision* 


Red, Green 


Red, Blue 


Red, Blue 


Red, Yellow, Green, 
Blue, Violet 


Red, Yellow, Green, 


Blue, Violet 


Red, Yellow, Green, 
Blue, Violet 


Red, Yellow, Green, 
Blue, Violet 


and still show maximum sensitivity to a p 


Orange-Red 


In dim light: 
Green 
In bright light: 


Yellow-Green 


Red 

Green 

No data 
Yellow-Green 


Yellow-Green 


No data 


Green 
Yellow 


No data 


No data 


In dim light: 
Green-Yellow 
In bright light: 


Yellow-Green 


In dim light: 
Green-Yellow 
In bright light: 


Yellow-Green 


In dim light: 
Green-Yellow 
In bright light: 
Yellow-Green 


In dim light: 
Green-Yellow 
In bright light: 


Yellow-Green 


articular portion of the spectrum. 


MOST 


DANGEROUS 


TO MAN? 


ATZ 


Assistant Curator, 


New York Aquarium 


QUESTION we are frequently asked is: 

What fish is most dangerous to man? 

As with the majority of such categorical 
questions, there is no simple answer. 

Is the Great White Shark, also called the Man- 
eater, the most dangerous fish? Without doubt 
this is the most savage of all the sharks — so far 
as man is concerned — for it attains a length of 
more than thirty-six feet and has been known to 
make unprovoked attacks not only on bathers 
and divers but on small boats. Nevertheless, un- 
doubtedly other kinds of sharks are responsible 
for greater numbers of human deaths; for in- 


ABOVE—Head-on view of the 
Black Piranha. LEFT—Here a 
portion of the lips has been cut 
away to show the stout, sharp 
teeth by means of which the Pir- 
anha has gained ifs reputation. 


stance, the Whaler Shark of Australia that has 
contributed more than its share to the two hun- 
dred or so deaths from shark attack recorded from 
around that continent between 1840 and 1940. 
Or perhaps the Great Barracuda of the West 
Indies would qualify for the distinction of being 
“most dangerous to man.” Many so-called shark 
attacks are actually the work of this dreadful 
flesh-eating fish which can practically amputate a 
man’s arm or leg with one swipe of its tremen- 
dous jaws, and has a fearless, aggressive disposi- 
tion to go with its formidable armature. But 
relatively few people suffer from shark or bar- 
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racuda attacks. If sheer numbers of persons ad- 


versely affected by fish are the criterion, the 
worst piscine villains in man’s experience are 
those species that transmit the Broad Fish Tape- 
worm to thousands of European and North Amer- 
ican consumers of insufhiciently-cooked fish or 
infect even greater numbers of unfortunate 
Asiatics with the Chinese Liver Fluke. More- 
over, no one knows how many people have been 
fatally poisoned by eating one of the three hun- 
dred or more different fishes with toxic flesh that 
live in the Central Pacific, to say nothing of the 
lesser numbers of poisonous fishes that inhabit 
some other waters on the earth. 

All of these fishes are dangerous, but no single 
one of them unqualifiedly rates as the most 
dangerous fish. If we change the original ques- 
tion a little, however, a more definite answer can 
be given. What single species of fish has actually 
killed more human beings than any other? The 
answer to this seems clear. It is the Piranha, 
Serrasalmus nattereri. 

Ever since Theodore Roosevelt penetrated 
South America to explore the “River of Doubt” 
and made the acquaintance of the savage Can- 
nibal Fish infesting that almost legendary stream, 
people have been piranha-conscious. It was the 
ex-President who first made Piranhas a popular 
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Best-known and most widely 
distributed of the four really 
dangerous Piranhas is Serrasal- 
mus nafttereri. It reaches a length 
of 10'2 inches and enormous 
schools make concerted attacks. 


topic of conversation. His gruesome stories of 
people and animals being literally eaten alive 
by hordes of small but savage fish could not fail 
to appeal to the sense of the macabre that exists 
in all of us. 

Whether one secretly enjoys a little blood- 
thirstiness or not, the Piranha is a remarkable 
creature. Professor George S$. Myers of Stanford 
University, who is one of our leading students 
of fishes, has set himself the task of unravelling 
the truth from the fiction that inevitably has ac- 
cumulated around this fish. Here is the way he 
epitomizes the Piranha: “A fish only a foot long 
with teeth so sharp and jaws so strong that it can 
chop out a piece of flesh from a man or an alli- 
gator as neatly as a razor, or clip off a finger or 
toe, bone and all, with the dispatch of a meat- 
cleaver! A fish afraid of nothing, which attacks 
any animal, whatever its size, like lightning! A 
fish which never attacks singly but always in 
schools of a hundred or a thousand! A fish which 
is actually attracted by splashing and commotion 
in the water! And a fish which, when it smells 
blood, turns into a raging demon! This is the 
piranha, feared as no other animal is feared 
throughout the whole length of South America.”! 

One of the facts Professor Myers has estab- 


' Aquarium Journ., 20 : 52-61, 76-85, 1949. 


lished is that not all of the fishes commonly 
known as Piranhas are dangerous to human be- 
ings. In fact, of the twenty or so closely-related 
species to which the name has been applied, only 
four are proved man-eaters. Of these, Serrasal- 
mus nattereri is by far the most widespread and 
the one responsible for most human fatalities. 
To all intents and purposes, it is the Piranha. It 
occurs through most of northern and eastern 
South America, from Venezuela and the Guianas 
all the way to Argentina. Fortunately, not all 


rivers have Piranhas, and the fish is not found at 
all localities in those streams in which it does 
occur. Nevertheless, it is prevalent enough to 
make swimming or wading an extremely risky 
pastime over about half an entire continent. 
Piranhas are generally on exhibit at the Aquar- 
ium, if not one of the man-eating species, then 
one of the harmless types—some of which, 
strangely enough, look more vicious than do the 
rour truly dangerous ones. (When we say “harm- 
less” we mean only so far as man is concerned, 


for all of the Piranhas and their closest relatives 
are flesh-eaters, preying on other creatures, prin- 
cipally fishes). Of the four deadly species, we 
had up to recently exhibited but one, Serrasalmus 
natterert. 

Although this Piranha is native to the same 
waters as many of the most attractive small] tropi- 
cal fishes suitable for home aquaria, and although 
professional collectors regularly fish in these 
places in order to satisfy the continuous demand 
for pet fishes, few Piranhas ever leaye the Ama- 


Dark coloration and a slightly concave fore- 
head are among the features that immediately 
revealed this 11-inch fish as the Black Pir- 
anha, now first exhibited in the United States. 


zon or any other South American streams. The 
reasons for this are not far to seek. In the first 
place, fish collectors quite naturally hesitate to 
operate in places where Piranhas abound. Sec- 
ondly, even if they did want to catch Piranhas, 
the nets, traps and seines they ordinarily employ 
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would be quite useless. Piranhas will bite through 
and ruin any network. They readily take the 
baited hook, but especially strong hooks and 
leaders must be used, because good-sized speci- 
ments can bite through piano wire. And once a 
Piranha is caught, what can you do with such a 
jumping, snapping, animated chopping machine, 
except perhaps deal it a stunning blow on the 
head or crush it beneath the heel of your boot? 
The problem of how to get a hooked Piranha into 
a shipping can without hurting the fish or losing 
a finger in the process is almost insoluble. Be- 
cause they are so savage, Piranhas must be 


shipped alone, each specimen occupying a sep- 


arate shipping can. It therefore costs as much to 
bring a single Piranha to the United States as 
it does, say, three hundred Neon Tetras. No 
wonder few Piranhas reach the live fish market 


and no wonder they are expensive. 

Early last March we received a telephone call 
from Wilmar Aquarium, a commercial tropical 
fish firm, asking us whether we were interested 
in some large “piranhas” that they had just 
brought in from British Guiana. Piranhas al- 
ways interest us but the species most frequently 
imported from Brazil or British Guiana is Ser- 
rasalmus rhombeus, one of the less savage kind, 
and we already had two such fish. Nevertheless 
because the fish offered were nearly a foot long, 
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and on the off chance that they might turn out 
to be one of the man-eating species, we ordered 
one. When the specimen was delivered and was 
dumped into a tank — for dumping a Piranha is 
much safer and less hard on equipment than is 
the gentler method of transferring it by means 
of a net —we received one of those surprises 
that zoo and aquarium curators are constantly 
hoping for. 

Here was a fish that neither Curator Coates 
nor I had ever seen before. A Piranha it defi- 
nitely was, but instead of the silvery color ex- 
hibited by most Piranhas, it was a gun-metal gray. 
Excitedly I hastened back to the office to get a 


% 


One of the less savage Piranhas 
is Serrasalmus rhombeus, which 
is almost 15 inches long. It is 
known as “‘Pirambeba” in Brazil. 


copy of Professor Myers’ “Monograph on the 
Piranha.” Could it be that here was the mys- 
terious Black Piranha? A hasty comparison ‘of 
critical points confirmed our hopes. The slightly 
concave forehead — not so decurved as in S. 
rhombeus but more than in S. nattereri; the dark 
color; the somewhat larger lower lobe of the tail 
fin; and a few estimated relative measurements all 
indicated that this indeed was a Black Piranha. 

The Black Piranha, Serrasalmus niger, has 
been known to science for more than one hun- 
dred years. The indefatigable German explorer- 
botanist, Richard Schomburgk, collected at least 
one specimen during his extensive travels in 
British Guiana, and he soon described it in his 


book on the fishes of that country, which was 
published in 1841. In all the years since then, 
not another specimen has been catalogued in the 
museums of the world. When J. R. Norman, 
the eminent British ichthyologist, reviewed the 
Subfamily Serrasalmoninae, to which the Piran- 
has belong, he was forced to conclude that maybe 
Serrasalmus niger wasn’t a “good” species after 
all. Perhaps Schomburgk had just happened to 
pick up an abnormal individual of the well-rec- 
egnized species S. nattereri. Professor Carl Eigen- 
mann of the University of Indiana looked for 
Black Piranhas on his 1908 expedition to British 
Guiana. His monograph on British Guiana’s 
fishes is the most complete and authoritative work 
existing on the subject, but in it Eigenmann had 
to accept Schomburgk’s word that there was such 
a fish. He had found no specimens himself. 
From 1916 to 1924 the New York Zoological 
Society maintained a Tropical Research Station 
in British Guiana. There, at Kalacoon and Kar- 
tabo, the Perai or Carib Fish, as Piranhas are 
called by the colonials, was well known. G. 
Innes Hartley, Research Assistant at the station, 
recorded what little he could find out about the 
natural history of the creature, and his associate, 
Paul G. Howes, took an excellent photograph of 
a fish that is unmistakably a Black Piranha. Un- 
fortunately, Hartley, in common with other ob- 
servers of British Guiana’s fishes,” did not make 
clear whether the rather horrible accounts he 
gave of Piranha ferocity all refer to the work of 
the Black Piranha, or whether the other local 
species, S. nattereri, was partly responsible. The 
latter is probably more widespread, even in 
British Guiana, than is the Black one. 
Hartley describes how “Hours sometimes pass 
without a movement in the water and then 
suddenly there is a splash, and you know that the 
perai are at work. If you toss a small lizard into 
the pool or a wounded bird drops into it, even 
though the water be as quiet and as innocent- 
looking as the sky above, you may be sure that 
one or more of the hungry pirates are lurking in 
its dark depths, ready to pounce upon whatever 
comes; and you may be sure that the poor victim 
will never reach the bank toward which it so 
vainly struggles. Suddenly the wild flutters stop, 
only to recommence with increased frenzy. There 


2 For example, Vincent Roth in his book ‘'Fish Life in British 
Guiana,’ The Daily Chronicle, Georgetown, 1943. 


is a disturbance about with ripples running to 
the shore; the swimming creature strives vainly 
against some agency that pulls it down; then it 
disappears and the waters are quiet once more; 
only a few bubbles float on the surface.”® But 
fish, not birds or reptiles, are the Piranhas’ chief 
food, as Hartley points out, and not only do they 
“war upon other fish, but also upon their own 
kind. This has been a rather disputed question. 
Some authorities claim that they will never attack 
one another; but many perai have the webbing 
nearly gone from their tails and are otherwise 
scarred about the body. I have caught many on 
the flesh and entrails of another. . . . If one, 
freshly killed, be gashed and torn so that the 
blood flows, it will be set upon and devoured 
as quickly as if it were a warm-blooded bird. If 
only wounded, however, its sharp teeth and 
strong jaws protect it until recovery or, worn 
out by the repeated sallies of others, until it 
succumbs.” ‘Truly a Cannibal Fish. 

There is little question in our minds about 
the savagery of the Black Piranha. ‘The way our 
fish goes after the raw meat or fish that we feed 
it leaves scarcely any room for doubt, as does its 
behavior while on exhibition, where it fre- 
quently fixes visitors with its baleful red eyes 
and shows a more than passing interest in the 
fingers that are invariably poked at it. 

From Wilmar Aquarium we have purchased 
three more Black Piranhas, and one specimen 
has been sent to Dr. Myers for the collections of 
the Natural History Museum at Stanford Uni- 
versity. It is doubtful whether Schomburgk’s 
original fish, the type specimen, still exists, since 
it belonged to the hapless Berlin Museum which 
was almost completely destroyed during the war. 
Our specimens and the two preserved ones in 
the collection of the Department of ‘Tropical Re- 
search thus take on added scientific significance. 

The new Black Piranhas have more than lived 
up to expectations. But with collector's spirit, 
we are not yet satisfied. There is another species 
of Piranha, found only in the Rio Sao Francisco 
in eastern Brazil, that is the largest and sup- 
posedly the most dangerous of all these fishes. 
Imagine a Piranha two feet long! This is the 
species we are now hoping to obtain for exhibi- 
tion some day in the not too distant future. 


3 “Tropical Wild Life in British Guiana,’ N. Y. Zoological 
Society, 1917. 
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THE WEANING OF “FLIP” 


ALIFORNIA SEALION pups are always welcome additions to our 

collection, but we much prefer to have them reared by their own 
mothers rather than by human foster-parents, for the pups do not take 
kindly to weaning and it is a tedious business to get them accustomed 
to taking fish either from a pan or from the water in their pool. The 
pup in these photographs was born on May 4 of last year and was 
doing well until its mother died this spring. Thereupon the baby had 
to be removed from the Sealion Pool and hand-reared in the Animal 


Hospital, where it soon made itself at home as an inquisitive pet. 
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“Flip” had a daily routine that involved going 


into every room in the Hospital each morning. 
His visits seldom lasted longer than a minute. 


Hospital Attendant Coder wa 
special friend, for he presic 
over food in the Diet Kitch 


PHOTOGRAPHS BY 


SAM DUNTON 


STAFF PHOTOGRAPHER 


One leap carried him onto a shelf almost four 
feet from the floor, to sniff at the food box. 


The baby liked fish well enough, but at first he 
would take them only when offered by hand. 


Flip’? had an enormous amount of curiosity 
ind almost anything within his sight or reach 
yas investigated with surprising gentleness. 
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But the day came when “‘Flip”’ was sufficiently familiar with fish in all its forms—both in a 
pan and in the water—to be able to feed himself, and then he was returned to the big Pool. 


And his readoption into the Sealion herd was automatic and complete. We still have to entice 
the other animals away before throwing fish to “‘Flip,”’ but he manages to get plenty to eaf. 


No Longer a Mystery— 


The Range of Father David's Deer 


By ARTHUR DE C. SOWERBY 
Former Director, Shanghai Museum (R.A.S.) 


ERHAPS THE STRANGEST Of all living deer 

is that known popularly as Father David's 

deer, or scientifically as Elaphurus david- 
ianus (Milne-Edwards). Not only is this large 
deer strange in its habits and appearance, in 
comparison with other known deer, but its rela- 
tionship with man is unique. Instead of having 
been exterminated by man, as has been the sad 
case with all too many of the larger quadrupeds, 
it has actually been preserved from that fate 
by man. 

The remarkable feature about its being thus 
protected is that, as far as is known, it has never 
been domesticated. 

Nor has it ever been observed in a wild state; 
that is, since its first discovery by Father Armand 
David as he looked over the high enclosing wall 
of the famous hunting park south of Peking 
called the Nan Hai-tzu, or Southern Lake, in 
1865. Even at that time it did not exist any- 
where outside the wall of that great park. 

For this reason the original habitat and distri- 
bution of Father David's deer has up till quite 
recently been a mystery, in spite of the fact 
that trained zoological collectors of Europe and 
America have explored more or less thoroughly 
every part of Eastern and Southeastern Asia, 
where this deer might have been found. 

In this connection considerable confusion has 
resulted from the fact that the popular name 
for the David’s deer in Chinese, Ssu-pu-hsiang, 
meaning the “four dissimilarities,” is used also 
for the reindeer. This accounts for frequent re- 
ports, prevalent till but a few years ago, that 
deer of this species occurred in such places as 
Chinese Turkestan, Western Mongolia and East- 
ern Siberia, in all three of which areas reindeer 


are to be found, either in a wild state or under 
domestication. 

There is, however, evidence in the way of 
fossil or subfossil remains of David’s deer to show 


that even as late as historical times deer of this 
species occurred in considerable numbers over a 
wide range of territory in Eastern Asia embracing 
the great low-lying flat lands formed by the 
mighty Yellow River and other lesser rivers of 
Eastern China, from east of Peking in the north 
to the neighbourhood of Hangchow on_ the 
Chiien-t’ang River estuary in the south, and 
from Lo-yang in Honan Province in the west to 
as far as Japan in the east, Japan having been 
joined to the Asiatic land-mass in no very distant 
times past. 

The first attempt to ascertain the original 
natural habitat and distribution of Father David's 
deer was made by O. F. von Mollendorff in his 
learned paper read before the North China 
Branch of the Royal Asiatic Society in Shanghai, 
in 1877, entitled “The Vertebrata of the Province 
of Chihli, with Notes on Chinese Zoological 
Nomenclature,” published in the Society’s Jour- 
nal of that year. It was his idea that David's deer 
was originally indigenous to the plains of North- 
ern and Central China, and that it had gradually 


been exterminated by the progress of cultivation. 


It was not till 1924 that anything in the way 


of concrete evidence came to light that this 
large deer had indeed been an inhabitant of the 
great plains of Eastern China. At that time the 
Reverend James M. Menzies of Honan brought 
to the Shanghai Museum C(R.A.S.), of which 
I was in charge, a collection of relics that he had 
excavated at An-yang, the site of the ancient 
capital of the Shang Dynasty (1776-1122)5:Gae 
Amongst these were a number of fragments of 
deer antlers, which turned out to be those of 
David's deer. Mr. Menzies informed me that 
there were many piles of antler fragments similar 
to those he had brought to the Museum. 

I was sure that at least one of the antler frag- 
ments was from a David's deer, but the other 
fragments puzzled me sufhciently to cause me to 
base a new species of deer upon them in a paper 
I wrote and published in “The China Journal” 
in September, 1933, naming it Cervus CRucer- 
Later I 


realized that I had made a mistake in that all the 


vus) menziesianus after Mr. Menzies. 


pieces of deer antler belonged to David's deer, 
except one piece, which belonged to a roedeer 
(Capreolus). These antler fragments were all 


associated with various stone and bone artifacts 


Fragmentary sub-fossil re- 
mains of the antlers of the 
David’s deer, excavated at 
An-yang, ancient capital of 
the Shang Dynasty, 1776 to 
1122 B.C. (Author’s photo). 
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and baked clay vessels, also the remains of other 
animals, including elephant and water buffalo. 

Since that time further excavations at An-yang 
have yielded many more relics of David's deer 
in the way of bones and antlers. 

Still later excavations in ancient peat bogs 
east of Peking in Hopei (formerly Chihli) 
Province, yielded complete antlers of David's 
deer in a semi-fossilized condition, and in asso- 
ciation with human artifacts. In Japan the dis- 
covery of relics of David’s deer have been re- 
ported in a number of scientific journals. 

The latest discovery of remains of David's 
deer was made by Mr. Igor S. Pakidoff of Shang- 
hai in the Chapoo area about 90 miles south of 
the city near Hangchow on the Chiien-t’ang 
Estuary in Northeastern Chekiang Province. 
These consisted of several sections of antlers 
which Mr. Pakidoff found in the mud at low 
tide while bathing. One piece was picked up in 
a ploughed field some distance inland from the 
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ACTUAL SITES WHERE SPECIMENS WERE FOUND: 
|, AN-YANG; 2,PEAT BOGS EAST OF PEKING; 3, 
CHAPOO; 4,TSINAN; 5,JAPAN (?) 


+- SITE OF THE IMPERIAL HUNTING PARK, OR NAN-TZU, 
WHERE PERE DAVID FIRST SAW LIVING ELAPHURUS, 
40 MILES SOUTH OF PEKING, IN 1865 


“jj//, PROBABLE AREA INHABITED BY DAVID' 
YY VIDS DEER 


: AREA INHABITED BY EXTINCT FORM, ELAPHURUS 
“BIFURCATUS TEILHARD & PIVETEAU, FOUND IN THE 
LACUSTRINE DEPOSITS AT NIHOWAN AND YUSHE 


Map showing the probable area of distribu- 
tion of Pere David’s Deer, based upon the dis- 
coveries made in recent years of bones and 
antlers. The animal is now extinct in China. 


shore. He brought these specimens to me in 
Shanghai just two days before I left China for 
South Africa on August 19th, 1948. This dis- 
covery extends the known original range of this 
deer several hundred miles further south than 
had been established up to that time. Altogether 
Mr. Pakidoff gave me six pieces of antler repre- 
senting two horns, most probably from two dif- 
ferent stags. Later I received a letter from him, 
in which he informed me that he found many 
fossil bones and several pieces of antlers in the 
same area of Chapoo, but I have no knowledge 
as to what was done with these. 

The specimens he gave to me 1 brought to 
Washington, where | donated them to the 
United States National Museum. 
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HELPERS AT THE NEST 


By ALEXANDER F. SKUTCH 
San Lsidor del General, Costa Rica 


ETWEEN MY HOUSE in Costa Rica and the 

broad mountain stream that it faces lies 

a rocky pasture, shaded by orange, guava 
and other trees, in whose leafy crowns many birds 
build. Last May I found, high in a spreading 
copalchi tree in this pasture, a most puzzling 
nest. Three birds were bringing food to it! These 
were a pair of Golden-masked Tanagers, ele- 
gantly attired in blue, black, yellow and white, 
and a female White-browed Gnatcatcher, a 
smaller and plainer bird, whose sharp, slender 
bill contrasted with the short, thick bills of the 
tanagers. 

Here was a mystery to be solved! How had 
this unusual situation come about? Who had 
built the nest, and whose were the nestlings it 
held? A close examination might have answered 
some of these questions, but the structure was 
too high to be reached by a ladder and too far 
out from the trunk to be approached by climbing. 
The best I could do was to watch from the 
ground. The size of the nest suggested that it 
had been built by the tanagers, and the outer 
covering of moss pointed to the same conclusion. 
The neater, downier cup of a pair of gnatcatch- 
ers would have been plastered over with bits of 
lichen and liverworts rather than thickly covered 
with green moss. When the occupants stretched 
up their necks to receive food, | never saw more 
than two heads, and the interior of their mouths 
was red, as in tanagers, rather than yellow, as 
with gnatcatchers. All of these facts led me to 
believe that the nest belonged to the Golden- 
masked ‘Tanagers and the female gnatcatcher 
was an intruder. The failure of the male gnat 
catcher, who sang blithely in the distance, to 
take any interest in it, strengthened this belief, 
for normally the male gnatcatcher is a faithful 
attendant of eggs and young. 


‘The parent tanagers usually came to their nest 
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together, each bringing a billful of berries or 
fruit pulp. Then, after each in turn had de- 
livered its contribution, they winged away in 
company, often voicing the rapid series of dry, 
ticking notes which is their only song. As the 
nde grew older their visits became very fre- 
quent, ad the two together gave the youngsters 
from 17 to 22 billfuls in an hee In contrast to 
the bulky portions brought by the parents, the 
female gnatcatcher came with tiny insects or 
other aaa morsels held daintily in her slender 
bill. Because she spent so much time flitting 
around the nest amidst the foliage, which 
screened her approach to it, I found it difficult 
to learn how many times she fed the nestlings, 
but at the beginning of my observations she 
seemed to do so about as often as either one of 
the parents. Although the food brought by the 
gnatcatcher weighed far less than that brought 
by the parents, it helped to vary the nestlings’ 
diet. 

When I first discovered the nestlings they were 
still unfeathered and required a good deal of 
brooding. This office was performed not only 
by their mother but also by the attendant gnat- 
catcher, who also spent much time resting on 
the nest’s rim with her breast above the little ones. 

Although the gnatcatcher was so solicitous of 
the young tanagers’ welfare, it was plain that 
she was not on friendly terms with their parents. 
If she happened to be sitting when they flew up 
together with food, she was careful to hop from 
the nest before they reached it, never receiving 
from them a morsel to be passed to the nestlings 
she brooded, as frequently happens with birds 
that cooperate more closely in the care of the 


LEFT—Four nestlings of the Black-eared Bush-tit 


posed above the lichen-covered nest. Extra males 
help to feed them. RIGHT—One of the 15-days- 
Id nestlings, hardly large enough fo fill a 


freaspoon. Male babies predominated. 
(Photos by the Author) 


young. While the tanagers were at the nest she 
would flit around it in a belligerent attitude, her 
tail fanned out to display the white outer feathers 
that contrasted prettily with the dark central 
ones, her wings drooping, while she protested 
with her sharp, nasal chaaa. If, after feeding, 
the mother tanager settled down for a period of 
brooding, the gnatcatcher would continue to hop 
around her and complain. Sometimes she would 
pursue the parents as they flew back and forth 
between the nest tree and the neighboring wood- 
land where they hunted food. As the days passed 
and the nestlings seemed to become too big for 
the little helper to brood them with comfort, she 
devoted less time to ministering to their needs 
and more to trying to keep the parents away from 
them. But most of the time the parents ignored 
their quarrelsome assistant, chasing her only 
when she darted close to them, and never pur- 
suing her far. 

A few days after I found this nest I discovered 
that the male gnatcatcher was building one of his 
own in the same tree, about three yards from 
that of the tanagers. He brought much cobweb, 
which with his long, black bill he carefully ap- 
plied to the lichen-covered outer surface of the 
little cup. His mate, absorbed in the nestling 
tanagers, gave him no help and seemed indiffer- 
ent to his effort to prepare for a family of gnat- 
catchers. He in turn ignored the neighboring 
nest which so engrossed her. But if the tanagers 
and the female gnatcatcher happened to be en- 
gaged in a lively chase as he passed by, he might 
join the commotion, which was of brief duration 
and never resulted in the loss of a feather. 


He built in vain; after the two young tanagers 
grew feathers and flew away, his nest remained 
deserted, too. Although the female gnatcatcher 
attended the tanagers so long as they stayed in 
the nest, | doubt whether she followed them 
through the tree-tops with their parents, and she 
might then have been free to raise a family of 
her own. 

In the same shady pasture | found, some years 
earlier, another nest of the pretty Golden-masked 
Tanager with a helper of a different sort. Instead 
of a bird of a distinct species, this time the assist- 
ant was a young Golden-masked Tanager, whose 
greenish plumage was variegated by the earliest 
flecks of the richer adult colors. Since the time 
was late June, this bird was probably an older 
brother or sister of the nestlings it attended, 
hatched in an earlier nest of the same season. Its 
relation to the nestlings’ parents was far different 
from that of the gnatcatcher. In five morning 
hours the young assistant brought food 19 times, 
the two parents together 67 times, making 86 
feedings for the two nestlings. Eighteen times 
in this period all three of the attendants arrived 
together, and 16 of these times the young bird 
fed the nestlings along with the adults, leaving 
only three times when it came alone with food. 
When the trio arrived together, either the helper 
or a parent might be the first to deliver its billful. 
In this instance, it was difficult to decide whether 
a precocious awakening of the parental instinct, 
or a social bond which led the young tanager to 
accompany its parents and to imitate them, was 
responsible for this early manifestation of paren- 
tal behavior. Probably the youngster was de- 
termined by both of these motives to bring food 
to the nestlings. 

At two other nests, one on my farm in Costa 
Rica and the other in Panama, | have found 
young Golden-masked Tanagers in juvenal or 
transitional plumage helping. the parents to at- 
tend nestlings. Both of these nests were late ones 
situated near early nests in which young had 
been reared, so that it is fairly certain that the 
helper was in each instance an older brother or 
sister of the nestlings it attended. The greenish 
young tanager who fed nestlings in a calabash 
tree in front of my house in 1946 amused me by 
its inconstant behavior. When I first discovered 
it feeding the nestlings, it brought them food, in- 
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cluding banana from the neighboring bird table, 
about as often as either one of the parents. But 
after a few days the youngster’s rate of feeding 
fell off sharply. It reminded me of a child who, 
eager to share in grown-up occupations, starts off 
with a burst of enthusiasm, but soon finds the 
adult tasks harder than they seem and grows 
weary of them. 

Twice I have found groups of three adult 
Golden-masked Tanagers bringing food to the 
same nest. In each case all three of the attend- 
ants wore fully adult plumage, which is prac- 
tically the same in the two sexes. They usually 
came in a little flock, fed the nestlings one by one, 
then winged away together. They all behaved 
so much alike that I could not tell which were 
the parents, or what relationship the helper bore 
to them. 

trHoucH | have found helpers at nests of 

Golden-masked Tanagers more frequently 
than at the nests of most other birds, | would not 
leave the impression that they are of regular 
occurrence. At only six of the sixty nests of this 
tanager that I have found did I notice that the 
parents were assisted by other individuals of their 
own or another species. The relatively high inci- 
dence of helpers at nests of Golden-masked 
Tanagers is without much doubt a result of the 
weakness of their defence of the breeding terri- 
tory. Although they are by no means gregarious 
in the nesting season, their efforts to drive off 
intruders are at best slight and ineffectual. Birds 
of many kinds stoutly oppose the approach of 
others of the same species to their nests, and even 
chase their self-supporting offspring of earlier 
broods away from their later nests of the same 
season. Were it not for this exclusiveness, they 
would far more often receive voluntary assist- 
ance in their parental duties. But such assistance 
is not without its disadvantages; for the more 
bustle and movement there is about a nest, the 
more likely it is to draw the attention of some 
predator that will pillage it. Since as a rule the 
parents are well able to provide for their family 
without assistance, natural selection would i 
most parts of the world operate to reduce the 
frequency of helpers at the nest. 

Yet despite the fact that helpers are in most 
instances not needed, and may even increase the 
hazards of the nest, this sort of voluntary assist- 


ance is so in keeping with the character of birds 
that many examples of it have been recorded, and 
their number is constantly increasing as_bird- 
watchers make more careful studies of familiar 
species and extend their observations to hitherto 
neglected parts of the earth. As we have already 
seen in our study of the Golden-masked Tanager, 
the helper may be of the same species as the par- 
ents it assists, or of a different species, perhaps 
even of a family of quite distinct habits and diet. 
The conspecific helpers may be scarcely more 
than fledglings who only a few weeks before be- 
came self-supporting; they may be yearling birds 
who will not themselves breed until two years or 
more of age; or they may be mature individuals 
which for some reason cannot find mates, or have 
perhaps lost their own nests or young. Let us 
briefly consider each of these classes of helpers. 

Each year bird watchers stumble upon unex- 
pected instances of birds giving food to young of 
other species, or even brooding them. The num- 
ber of such cases which occur among the birds 
of the world in a single year must be great, al- 
though naturally an exceedingly small propor- 
tion of them fall to the attention of people who 


Nest of the Groove-billed Ani with eight eggs 
laid by two females. Two or more pairs some- 
times build a nest together, laying their eggs 
in a common heap and all parents incubating. 


will record their discovery in print. Since such 
interspecific associations arise chiefly from chance 
propinquity, almost any combination of species 
may occur, the chief limitations being size and 
mode of feeding. We should hardly expect to 
find a bird as big as a goose or a stork feeding 
tiny nestling hummingbirds, nor a young pigeon, 
which receives a special food in a special manner, 
to be nourished by a bird that feeds its nestlings 
with solid particles brought in the bill. 

One of the strangest cases that have come to 
my attention is that of a pair of Mountain Chick- 
adees which were found by an ornithologist in 
California assiduously feeding a nestful of Wil- 
liamson Sapsuckers. Apparently the chickadees 
and sapsuckers had taken possession of neigh- 
boring cavities in the same rotting pine tree; 
the weak partition between the two chambers 


had broken down; and the chickadees, who had 


not yet laid, finding themselves face to face with 
the young sapsuckers were stimulated to feed 
them. In this case the helpers and the nestlings 
they attended belonged to two different zoologi- 
cal orders. But in the great majority of recorded 
instances the assistants and the parents they aid 
belong to the same order, usually the Passeri- 
formes or sparrow-like birds, although often to 
widely separated families. A Phoebe fed nestling 
Tree Swallows. A European Nuthatch carried 
food to Starlings in a neighboring nest, and also 
removed the droppings of the Starling chicks. 
An Oregon Junco fed nestling Bewick Wrens. A 
House Wren brought caterpillars to both the 
male and female of a pair of Grosbeaks while 
they sat brooding their own young. Some of this 
food was eaten by the Grosbeaks and some passed 
on to the nestlings beneath them; and later the 
wren fed the young Grosbeaks directly. After- 
ward this same energetic wren attended a family 
of English Sparrows. One Catbird mothered 
orphaned Cardinals, and another fed a_half- 
grown Flicker that was dislodged from the nest 
and separated from its parents in a storm. Black 


and White Warblers have been found giving 
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food to nestling Worm-eating Warblers and a 
fledgling Ovenbird. 


My notes contain many other curious observa- 
tions of this sort, made by bird-watchers in many 
countries; but these should suffice to show what 
odd combinations may develop. ‘Vhe helper is 
often a male bird who, finding little to do while 
his mate hatches out her eggs, attends the babies 
in some neighboring nest. ‘This was the way with 
a male Scarlet Tanager who brought food to 
young Chipping Sparrows while his mate incu- 
bated; with a Song Sparrow who fed Robins; with 
a Carolina Wren who gave insects to nestling 
Crested Flycatchers. At times the intrusion of 
the uninvited assistant is resented by the nest- 
lings’ parents, who may be greatly perturbed by 
the stranger’s visits, but in other cases the gifts 
of food seem to be accepted as a matter of course. 
After their own nestlings make greater demands 
for food, these male helpers usually confine their 
attention to their own families. 
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When the helpers are of the same species as 
the parents they assist, they are of more regular 
occurrence, for such associations usually spring 
from the innate character of the species rather 
than the chance propinquity of nests or such 
improbable accidents as the collapse of a parti- 
tion separating two nest cavities. In birds that 
are strongly territorial, like so many thrushes and 
finches, conspecific helpers rarely occur, but 
where defense of the nesting area is weak or lack- 
ing, this sort of helpfulness frequently arises. 
Swallows, which are at all seasons rather gre- 
garious and often nest in crowded colonies, pre- 
sent conditions unusually favorable for the oc- 
currence of helpers, which have been found in 
numerous species in this cosmopolitan family. 
Juvenile helpers have been recorded for the Euro- 
pean House Martin, the Purple Martin and the 
Barn Swallow. In the Violet-green Swallow, 
Tree Swallow and Cliff Swallow, three or more 
adults sometimes feed the young in a single nest. 
A number of House Martins may join in the con- 


A nestling Banded Cactus Wren of the moun- 
fains of Guatemala is well cared for by a 
helper or two in addition to the parents. Later 
it will sleep with the attendants in the nest. 


struction of one clay nest, and young Barn Swal- 
lows not only help their parents to nourish 
younger brothers and sisters, but may even assist 
in building a later nest. 

Another family in which helpers are often 
found is the Corvidae. Three adults were seen 
feeding the young in a single nest of the Ameri- 
can Crow, and the same happened at a nest of 
the Florida Jay. The related Arizona Jays are 
said to help to build and defend their neighbors’ 
nests. In the big, crested White-throated Mag- 
pie Jays of Central America, the incubating fe- 
male is fed not only by her mate but by other 
grown birds whose relationship to her is uncer- 
tain. At one nest that I watched in Guatemala, 
the female was kept so well supplied by at least 
two attendants that when at long intervals she 
took a recess from her eggs she devoted her time 
almost wholly to preening and stretching her 
limbs, finding it unnecessary to supplement the 


food they brought her. In the White-tipped 


Brown Jay, too, the sitting female is given mor- 
sels by her mate and sometimes by helpers as 
well, but at the nests I studied in Guatemala the 
attendants failed to bring enough to satisfy her 
hunger and from time to time she went off to 
forage for herself, leaving her mate standing 
guard over the eggs. These Brown Jays were 
particularly favorable for study, as the bills of 
many were so variously marked with black and 
yellow that I could recognize them individually. 
After the eggs hatched, the unmated birds helped 
the parents to feed and defend the nestlings. 
Each of the five nests that I watched had at least 


one attendant in addition to the parents. At one 
nest there were five assistants, making seven 
grown birds who devoted their time to stufhng 
the three nestling jays. I believe that Brown 
Jays, like so many other birds, fail to breed in 
the year following that in which they hatch, and 
possibly allow several years to pass before they 
mate; in these intervening seasons they help 
older birds, probably often their own parents, 
to rear their families. 

The helpfulness of members of the crow 
family is not confined to the nest. Charles Dar- 


win long ago wrote of Indian Crows who fed 
blind comrades. Recently, when snow and ice 
covered the ground, a Northern Raven in the 
National Zoological Park in Washington passed 
food through the bars of its cage to a free Black 
Vulture, which took the offerings from the cap: 
tive’s bill. 

Another family in which helpers are frequent 
is the titmice. In her revealing book on Birds as 
Individuals, Miss Howard told how in England 
a male Great Tit fed the fledglings of a widowed 
female. Another pair adopted orphaned fledg- 
lings, and a youngster placed food within reach 
of a brother with a broken leg. In the Long-tailed 
Titmouse, whose beautifully felted oval nests 
are among the marvels of European ornithology, 
helpers at the nest have been repeatedly recorded. 
In the Bush-tits of the Pacific coast of the United 
States, extra adults sometimes help the mated 
pair with their nesting activities. While study- 
ing the Black-eared Bush-tits in the Guatemalan 
highlands, I found that the black-faced males 
were far more numerous than the gray-cheeked 
females. ‘Uhose which perforce remained bache- 
lors did not pass the breeding season in idleness, 
but attached themselves to the mated pairs and 
shared their labors. Sometimes they helped to 
build the exquisite, downy, pear-shaped pouch, 
richly encrusted with foliaceous lichens. After 
the young hatched, the bachelors joined the 
parents in bringing minute insects to them, and 
more rarely took a turn at brooding. At one nest 


A young White-tipped Brown Jay from the 
Caribbean lowlands of Central America should 
be a robust baby, for as many as seven adults 
may feed two or three young in a single nest. 


at least three males, in addition to the parents, 
were in attendance, making five adults who 
labored to satisfy the hunger of the four tiny 
nestlings. By night four of the grown birds — 
three males and the mother —slept above the 
four nestlings in the downy pouch, which gave 
welcome protection from the incredibly pene- 
trating nocturnal chill of those high tropical 
mountains. At each of my two other nests of the 
Black-eared Bush+tits there was a single male 
helper, who fed the nestlings and_ slept with 


them and their parents. 
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News from the Conservation Foundation 


Spreading the Gospel 
of Conservation Education 


Fairfield Osborn, President of the Foundation, 
delivered an address on the importance of con- 
servation education before the 1954 Convocation 
of the Board of Regents of the University of the 
State of New York. Mr. Osborn said in part: 


“The great failure of our educational system is that 
it did ce long ago recognize that conservation educa- 
tion, rather than being Weolees upon as a new subject, 
should be eercideredie as one as “old as the hills’ — 
essential to the understanding of any citizen. How can 
we expect the future cline) of our country to be pro- 
tected unless the youth we educate are intimately con- 
scious of the relationship between natural resources and 
national wellbeing? War is not the only thing we must 
strive to prevent. Bior even if we gain peace, our future 
will still not be safe unless, through education and posi- 
tive action, we are assured of he natural resources that 
are vital to our existence as a nation.” 


At the invitation of the editors of the Bulletin 
of the Atomic Scientists, he has also written the 
guest editorial in this publication on the subject 
of Technical Assistance and the Point IV_pro- 
grams. [his editorial appeared in the March num- 
ber and contained the following observations: 

“It is a startling fact, which Americans have not as 
yet absorbed, that we as a people, with less than 7 per 
cent of the world’s population and 6 per cent of its 
land area, are regularly consuming almost half the 
Free World’s value of materials. No longer is the 
United States self-supporting as to natural resources. 
At the start of the century we produced some 15 per 
cent more raw materials than we consumed. At the 
present time we are consuming 10 per cent more mate- 
rials than we are producing. The consequence of this 
tremendous and ever-increasing use of raw materials re- 
veals an astonishing fact, namely, that the quantity of 
most metals and mien fuels used in the United States 
since the First World War exceeds the total used 
throughout the entire world in all of history preceding 


1914.” 


Flood Control Controversy Analysis 


In view of presently pending legislation deal- 
ing with flood control policies of the Federal Gov- 
ernment, there occurred an advance demand for 
copies of the Foundation’s study entitled “The 
Flood Control Controversy — Big Dams, Little 
Dams, and Land Management” by Luna Leopold 
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and Thomas Maddock, which was published 
May 17 by the Ronald Press. The chairmen of 
the Congressional committees handling this legis- 
lation al that advance copies be placed in ae 
hands of various members and the staff of these 
committees, and the Department of Agriculture 
and the Secretary of the Army also requested 
copies for their use. Review copies with material 
for editorial comment and news release were sent 
to 117 western newspapers which have taken 
active part in flood control discussion over the 
past year. 


Brooks Range Wildlife Study 
Postponed 


The proposed study of the fauna and habitat 
of the Brooks Range in Alaska under the leader- 
ship of Dr. Olaus Murie has had to be post- 
poned until next year due to the illness of Dr. 
Murie. The ecological reconnaissance study, 
“Wildlife in Alaska,” recently published under 
the joint sponsorship of the Zoological Society 
and the Foundation, recommended setting aside 
an extended wildlife refuge in northeastern 
Alaska, but the exact boundaries of such a refuge 
have not been surveyed and detailed information 
is needed to convince the people and the Terri- 
torial Government that this refuge is desirable. 
It is hoped that Dr. Murie’s expedition will sup- 
ply these two gaps in understanding and will ac- 
complish the objective proposed by Messrs. Dar- 
ling and Leopold who made the reconnaissance. 


Education Evaluation 


Dr. Charles E. Lively of the University of 
Missouri has accepted the Foundation’s invita- 
tion to direct a survey of conservation education 
in the universities of the United States and to 
develop standards for evaluation of such educa- 
tion. Dr. Lively has already commenced work on 


this project which ehonidl take a full year for 
completion. 


BEHIND THE SCENES 


NEWS AND NOTES OF THE ZOOLOGICAL PARK, THE AQUARIUM 
AND THE DEPARTMENT OF TROPICAL RESEARCH 


Pair of Young Malay Tapirs 
Now on Exhibition 


Since early April we have been able to exhibit 
three of the four kinds of tapirs of the world — 
lacking, as it happens, only the common South 
American Tapir usually seen in zoological parks. 

The third species added to the collection is the 
Malay Tapir, Tapirus indicus, represented by a 
pair of young animals that came to us from Bang- 
kok. We already had a fine specimen of the rare 
Mountain Tapir, Tapirus roulini, and one of 
Baird’s Tapir, Tapirella bairdii. It should be pos- 
sible without too much difficulty to add the 
South American Tapir, Tapirus terrestris, and 
thus complete the series, for we have exhibited 
this form many times in the past. 

Some twenty years ago the gray-saddle-marked 
Malay Tapir was quite common and most large 
zoological parks exhibited it. In recent years 
very few specimens have been captured, either 
because of disturbed political conditions in the 
Malay Peninsula or because the animal is grow- 
ing rarer as a result of the disappearance of its 
habitat. As far as we know, only the San Diego 


Zoo in this country now has Malay Tapirs besides 
ourselves, 

Our last previous specimen of Tapirus indicus, 
a male, died in 1936. It weighed 520 pounds at 
death. — W. BripcEs 


Reptile House Re-opening 
A detailed report on our re-modelled Reptile 
House, by Dr. Oliver, will be given in the July- 
August issue of Antmat Kincpom. The build- 
ing was re-opened with a preview for Members 
of the Zoological Society on May 26, and to the 
public on May 27. 


Bellbird’s Nest Discovered 

In a tantalizingly brief note, Dr. William 
Beebe makes the following report from the De- 
partment of Tropical Research station at Simla 
in Trinidad: 

“Following up an unpromising clue, the De- 
partment of Tropical Research has chalked up a 
new discovery: the first nest ever found of the 
Trinidad Cor, for that matter, of any) Bellbird. 
A full report on the nidification of Procnias 
averano carnicauda will follow in due course.” 


These young Malay Tapirs 
are the first we have ex- 
hibited since 1936. They 
have settled down well in 
their new quarters in the 
Elephant House, under the 
care of Keeper Breidenback. 
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A Good Longevity Record 
for a Chapman’s Zebra 


The ages to which animals live — in or out of 
captivity — are always of interest. For this reason, 
if for no other, it seems worthwhile to report that 
a male Chapman’s Zebra, received at the Pros- 
pect Park Zoo in Brooklyn on May 19, 1929, died 
there on April 4, 1954. While this record of 24 
years, 10 months, 16 days was exceeded by a 
female Zebra, also a Chapman's, which accord- 
ing to Major S. S. Flower, lived in the Zoo at 
Basel, Switzerland, for 28 years, 1 month, 24 
days, it still is a very long life for a Zebra. Also, 
there appears to be no other authentic record 
of a male having lived in captivity for as much 
as twenty years. 

Supervisor of Menageries John Galm, who is in 
charge of the Zoos operated by the City of New 
York, in Central and Prospect Parks, furnishes 
the additional information that the animal was 
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of breeding age when received, so that at least 
three to four years must be added to make a full 
life span of approximately twenty-eight years. 
Not many domestic horses do as well.—L.S.C. 


Brother Joseph, ““Okapi Man,” 
Dies in Belgian Congo 

The death on January 11 of the Rev. Bro. 
Joseph Hutsebaut was announced in the January 
issue of “Zooleo,” the magazine of the Société de 
Botanique et de Zoologie Congolaises, published 
at Leopoldville, Belgian Congo. Brother Joseph 
had been attached to the Roman Catholic mis- 
sion at Buta since 1911. An ardent naturalist, he 
was the first to capture and keep Okapis, and the 
first specimen seen in the New World — the ani- 
mal received by the New York Zoological Park 
in 1937 —had passed through Brother Joseph’s 
hands. An article, “A Visit to Brother Joseph,” 
appeared in the March-April, 1947, issue of 
Animal Kingdom — W. BripcEs 


Our young female African 
Elephant and “‘Candy,” the 
baby Asiatic female, have 
taken such a strong liking 
for each other that it is 
difficult to separate them 
even at night. They were 
put together for the first 
time late in April, in the 
yard of the Elephant House. 


Director Tee-Van Is President 
of N. Y. Academy of Sciences 


Director John Tee-Van, formerly senior Vice- 
President of the New York Academy of Sciences, 
became President this spring upon the retirement 
of the incumbent because of illness. The Acad- 
emy, organized in 1817, is the third oldest body 
of its kind in the United States. — W. BripcEs 


Zoological Park Miscellany 
Penelope and Cecil, our Duck-billed Platy- 


puses, were moved from their winter quarters 
in the basement of the Bird House to their out- 
of-doors Platypusary on May 7 and went on pub- 
lic exhibition on May 9. A close watch will be 
kept to detect breeding activities, but courtship 
was not observed last year until June 21... . 
Evidence is accumulating that a pair of Great 
Horned Owls is nesting near or in the Zoological 
Park, and one of the birds is suspected of killing 
an Ashy-headed Goose in one of the outdoor 
paddocks . . . Curator Coates and Assistant Cur- 
ator Atz of the Aquarium have collaborated in 
writing the section on fish for a 3-volume, com- 
prehensive work, “The Animal Kingdom.”  Il- 
lustrations for their section were made by Staff 
Artist Lloyd Sandford . . . Eight fawns have been 
born to our two pairs of Pere David Deer ob- 
tained from the Woburn Abbey herd in England 
in 1946, and more are expected this summer. 
We have sent a young pair to the National Zo- 
ological Park in Washington, and a buck to the 
Chicago Zoological Park, which has also imported 
a pair. If these pairs breed as well as ours a good 
start will have been made toward re-establishing 
colonies of “the rarest deer in the world.” .. . 
Three Jaguar cubs were born on April 11, and 
we had hopes that the female would rear them 
properly, since this was her second litter. How- 
ever, a few days after the birth she began carry- 
ing them in and out of her den — a sure sign of 
trouble — and the babies were given to Mrs. 
Helen Martini to rear by hand . . . Thirteen 
reptiles, a Senegal Dove and a Long-eared Hedge- 
hog have been received from the Biblical Zoo in 
Jerusalem in exchange for a collection of small 
mammals, birds and reptiles which we sent to 
that zoo last July. — W. Bripces 


These four Cottontail Rabbits were an unex- 
pected addition to our collection in mid-April. 
Workmen setting a new tree in the Elephant 
House yard uncovered the nest in a dirt heap. 


Dr. Gordon Makes Fish Collection 
in Central America Areas 

Living specimens of the striking Lake Peten 
Sailfin Mollie, Mollienesia petenensis, the first 
seen alive in this country in more than twenty 
years, were brought back by Dr. Myron Gordon 
early in April when he returned from a four- 
weeks’ collecting trip to Guatemala and British 
Honduras. He collected Platyfish from two 
drainages in British Honduras and one in Guate- 
mala, working in some areas completely unknown 
ichthyologically. Both living specimens for fu- 
ture genetic studies and preserved ones for sta- 
tistical analyses were brought back. —C.W.C. 


A Special Strain of Carp 

Ordinarily the acquisition of some Carp by 
the Aquarium would not be worthy of comment, 
but ten young specimens recently received are 
rather out of the ordinary. They belong to a 
special strain developed in Israel for succulence, 
fast growth and resistance to high temperatures. 
Carp are seldom considered as prime food fish 
in America, but the fact is that elsewhere in the 
world more pounds of Carp are consumed than 
of any other freshwater fish. Our Israeli Carp 
came to us by way of Haiti, where they have 


been introduced by the FAO. — J.W.A. 


Dacca Has More Cubs 


Dacca, our prolific Tiger mother, produced her 
seventh litter of cubs on May 8. There were 4, 
all males. One was very weak and died within 
24 hours. 
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PUBLICATIONS OF INTEREST 
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GEORGE CANSDALE’S ZOO BOOK. By George S. Cansdale. 
72 photographs in black and white. 64 pp. Phoenix House Ltd., 
London and British Book Center, Inc., New York. $2.00. 


Well known as a former Superintendent of the 
London Zoo, Mr. Cansdale strikes a nostalgic note for 
readers familiar with the great Zoological Gardens, as 
well as an informative one for those less privileged. 
He has written a brief and lively account of life with 
the animals, of how Zoo specimens are gathered and 
how they are made familiar to thousands through the 
medium of television. The photographs include many 
animal subjects of particular interest and are almost 
uniformly extremely good. — L. S. C. 


THEY NEVER TALK BACK. By Henry Trefflich as told to 
Bayard Kendrick. Illustrated by 26 photographs in black and 
white. Pp. 246 + x. Appleton-Century-Crofts, Inc., New York, 
1954. $3.50. 


Although obviously intended to entertain and amuse, 
objectives which it attains with marked success, Henry 
Trefflich’s lively book is actually a factual and reason- 
ably accurate account of the tribulations that beset the 
course of the present-day animal dealer. It thus will 
serve a third and very useful purpose as a deterrant 
to those brash and usually uninformed young men who 
see only romance and adventure in a career in animal 
collecting — until they try! — L.S.C. 

THE NATURAL HISTORY OF MAMMALS. By Francois 
Bourliére. Translated from the French by H. M. Parshley. 24 
illustrations from photographs and 97 text drawings in black and 


white. Pp. xxi + 363 + xi. Alfred A. Knopf, New York, 1954. 
$5.00. 


This excellent translation of Vie et Moeurs des Mam- 
miféres, published in Paris, 1951, makes available, in 
English, Dr. Bourliére’s invaluable account of the lives 
and habits of mammals. In no sense a guide to species 
identities, it deals exclusively with ways of life: food, 
homes, reproduction, migration, social life and similar 
phases, all on a comparative basis. The work is, actually, 


a careful collation of results obtained by inverse 
and offers in a single volume a gathering of factual ma- 
terial that only tireless research could unearth from basic 
sources. Excellent bibliographies support the many 
well-selected references. 

Compared with the general accuracy of the book, a 
Llama misnamed ‘“Vicuna” in the caption of an illustra- 
tion facing page 137 and a Mouse Opossum posing as a 
marmoset, facing page 232, seem unimportant. — LAs. G 


THE MONKEY BOOK. By Ernest P. Walker. Illus. in black 
and white from photographs and drawings. 153 pp. The Mac- 
millan Co., New York, 1954. $6.50. 


As Assistant Director of the National Zoological Park 
in Washington, Mr. Walker has had ample opportunity 
to learn what people most want to know about the 
natural history of the monkey tribe and about the care 
of these animals as pets. Animal information centers 
will greet this volume with particular pleasure, for a 
source book that can be recommended with confidence 
has long been needed. The illustrations are excellent 
and there is a useful bibliography. — L. S. C. 


PRIMATES. Comparative Anatomy and Taxonomy. I: Strep- 
sirhinit. By W. S. Osman Hill. Pp. 798 + xxiii. 34 plates in 
black and white, 199 illustrations from line drawings. Interscience 
Publishers, New York; University Press, Edinburgh, 1953. $12.50. 


The first volume of this monumental work which will 
replace D. G. Elliott’s “Review of the Primates,” pub- 
lished in 1913, is devoted to the Lorises, Galagos and 
the Lemurs and their relatives. Under species descrip- 
tions, behavior and anatomy, present knowledge of 
these primitive groups is thoroughly covered. Preceding 
the more detailed body of the book is a general con- 
sideration of the Order Primates. Here, the outstanding 
features are the removal of the Tree Shrews from the 
Primates altogether and the elevation of the Tarsiers to 
higher rank. In a work of such magnitude (six volumes 
will be required for completion) it is inevitable that 
some disagreements must arise. These, however, in no 
way detract from the general value of the undertaking. 


—L.S.C. 


New Members of the New York Zoological Society 
(Between March 1 and April 30, 1954) 


Founder in Perpetuity 


Edwin S. Webster, Jr. 


Patron 


C. R. Vose 


John T. Barber 


Contributing 

Mrs. George I. Appel 

Willis H. Booth 

Mrs. Eleanor Rixson Cannon 
Henry Parsons Coolidge Annual 
Mrs. Laurence Cumming 


John H. Livingston 
Mrs. Roger Milliken 
John A. Osborne 

Dr. Lawrence Pool 
Archibald M. Richards 
Mrs. Fred Slavic 

Life Mrs. Albert Spalding 
Theodore E. Stebbins 
Dr. Stanley Stellar 
Daniel W. Streeter 
Miss Alice W. Wardwell 
F. J. Zeehandelaar 


Mrs. Nelson Doubleday 
Miss Jean Daphne Elliott 
Mrs. John Erskine 

Mrs. Robert H. Fowler 
Dr. Portia Hamilton 

B. W. Haxall 

Miss Nathalie Hopper 
Michael Irving 

Mrs. Anne W. Langman 
Louis Marshall 

Mrs. E. W. Miles 

Terry Papworth 

Allen Pierce 

William G. Post 


D. Loughran Daly 
Bayard Ewing 
Bernard Heineman 
William W. Hoffman 
Grant Keehn 
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Mrs. Jeannine Aubin 
Mrs. Robert Low Bacon 
Wyelys Betts 

Kenneth Caron 

Louis Cenzipa 


Miss M. H. Clowes 


Morton F. Salomon 
Mrs. Edwin Schlesinger 
Arthur B. Singer 
Charles G. Thompson 
Albert Wagenknecht 
Mrs. Mary Anne Waly 


